Appendix B
Risk Assessment Discussion and Calculations

BOE-C6-0128921



PARCEL A RISK ASSESSMENT DISCUSSION AND CALCULATIONS

Additional risk assessment calculations were performed to supplement the initial post-
demolition risk assessment previously submitted to the RWQCB and HERD (Integrated
1998b). These additional risk calculations were used to evaluate additional potential human
health risk associated with deep soil residual impacts in Parcel A. Human health risks were
evaluated for the following additional potential exposure pathways using deep soil and
groundwater investigation results:

— inhalation of VOCs in indoor air from upward VOC vapor migration from groundwater
into onsite buildings

— inhalation of VOCs in indoor air due to VOC migration from deep soil leachate migration
to groundwater and subsequent VOC vapor migration from groundwater into indoor air

The potential for further degradation of groundwater due to chemical leaching from soil to
groundwater was also evaluated.

It should be noted that this evaluation includes all areas of Parcel A with the exception of the
Harborgate Way Easement (Figure 2). This easement is the portion of Parcel A deep soil that
is impacted with VOCs from sources located in Parcel C. This easement is being addressed
as part of the Parcel C environmental program.

The results of the additional risk assessment and the groundwater quality impact assessment
are presented below.

GROUNDWATER QUALITY IMPACT ASSESSMENT

The objective of the groundwater quality impact assessment is to evaluate whether existing
chemical concentrations in onsite deep soils have the potential to degrade existing
groundwater quality. Even though shallow groundwater beneath and in proximity to subject
parcel is not used as a domestic water supply, the RWQCB requested, as a conservative
measure, that an evaluation be conducted of potential downward chemical migration from soil
resulting in possible degradation of the Bellflower aquitard. The Bellflower aquitard is the
most shallow water-bearing zone beneath Parcel A. This evaluation conservatively and
unrealistically assumes that the Bellflower aquitard is a part of the underlying aquifers
providing domestic water supply. As described below, the assessment was conducted by
further assuming a conservative scenario regarding chemical migration and mixing in
groundwater following approved EPA and RWQCB methodology and assumptions.

The maximum COPC concentrations in soil were compared to site-specific soil screening

levels (SSLs) derived from California drinking water standards, specifically primary or
secondary MCLs, for depths of 25, 40 and 50 feet below ground surface. Initial site-specific
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SSLs were derived using the following formula presented in Section 2.5 of the EPA document
entitled Soil Screening Guidance: Technical Background Document (TBD), dated July 1996:

Initial SSL = MCL [(K. * f,.) + ((O,, + O,*H’)/P)] (Equation 1)
Where:

Initial SSL = soil screening level, mg/kg;

MCL = maximum contaminant level, mg/L;

K. = soil organic carbon-water partition coefficient, L/kg;
f,. = organic carbon content of soil, kg/kg;

O,, = water-filled soil porosity, Ly,e/Lqoi;

O, = air-filled soil porosity, L, /L.;;

H’ = Henry’s law constant, dimensionless; and

P, = dry soil bulk density, kg/L.

Site-specific geotechnical parameters are presented in Table B-1. The above equation is a
partitioning formula, which does not account for chemical attenuation during migration in soil
or mixing with groundwater. To better represent contaminant migration in the soil column,
attenuation factors were applied to the initial SSLs. The attenuation factors for VOCs were
derived using Table 5-14: Average Attenuation Factor for Different Distance above Ground
Water and Lithology presented in the RWQCB’s May 1996 Interim Site Assessment &
Cleanup Guidebook (the Guidebook), and the attenuation factors for non-VOCs were derived
using the formulas presented in Appendix A of that same document. The attenuation factors
were derived assuming site-specific average soil particle size distributions and distances of 40,
25, and 15 feet from soil impacts to the groundwater table. Groundwater at the site is
approximately 65 feet bgs.

An EPA default dilution attenuation factor (DAF) of 20 was applied to the initial SSLs to
account for limited groundwater mixing. This EPA default value is presented in the above-
referenced July 1996 EPA document, and was used by EPA to develop generic SSLs. The
resulting site-specific SSL for each detected chemical at a particular depth to groundwater is
equal to the initial SSL (assuming no soil attenuation or groundwater mixing) multiplied by
the product of the associated soil attenuation factor and a groundwater mixing factor of 20.

The site-specific SSLs are conservative. Both the soil attenuation factor and the DAF are
likely greater than estimated. A greater soil attenuation factor and greater DAF would result
in higher SSL concentrations, which would allow for higher soil concentrations to be left in
place and still be protective of groundwater. For instance:

¢ In the soil attenuation factor derivation, the RWQCB assumes that the chemical transport
rate is 10 times higher (chemicals migrate 10 times faster) in the groundwater smear zone,
assumed to be present 40 feet above groundwater table. Actual groundwater elevations at
the Facility between 1988 to 2001 indicate the groundwater table has risen 10 feet and
fallen 2 feet over this period. Based on the historical data for the Facility, it appears that
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the assumed 40-foot zone of increased chemical transport is over four times larger than
the actual data suggests. The actual soil attenuation factor is, thus, likely greater than
estimated.

The EPA default DAF of 20 assumes no attenuation once the chemicals reach the groundwater
table, no chemical degradation, a receptor well located at the edge of the chemical source, and
a chemical source of 0.5 acre. In reality, chemicals do attenuate to some degree as they
migrate in the saturated zone, most organic chemicals naturally degrade in the environment,
no receptor wells are located within miles of the Facility, and contaminant sources on Parcel
B are less than 0.5 acre. The actual DAF is, thus, likely greater than estimated.

The calculation of site-specific SSLs for COPCs that have promulgated MCLs is presented in
Tables B-3 and B-8. A comparison of the calculated site-specific SSLs with the maximum
COPC concentrations in soil is also presented in Table B-3, B-5, and B-7.

The maximum chemical concentrations in onsite soil do not exceed the site-specific
groundwater protection concentrations (i.e., site-specific SSLs), with the exception 1,1-

DCE and TCE. The concentrations of 1,1-DCE and TCE in deep soil that exceed SSLs are
identified in Figure 6. These include:

e 1,1-DCE and/or TCE concentrations at depths greater than 30 feet bgs in boring 1-
6/2BB-1-6

e a concentration of 1,1-DCE at a depth of 50 feet bgs in boring 1-23, and

o a concentration of TCE at depths of 25 and 30 feet bgs in boring B15 and B-15-FS,
and depths of 40 and 50 feet bgs in boring NE-1/2BB-NE-2.

The above noted concentrations of 1,1-DCE and TCE in deep soil are less than two times
greater than the SSLs, with the exception of 1,1-DCE concentrations in boring 1-6/2BB-1-6.
The highest 1,1-DCE concentration in this boring is almost four times greater than the SSL.
It is expected that the elevated concentrations of 1,1-DCE and TCE in boring 1-6/2BB-1-6,
and of TCE in boring NE-2/2BB-NE-2 will be remediated by the soil vapor extraction (SVE)
treatment system scheduled to be started in April 2001. Concentrations of TCE in boring B15
and B-15-FS appear to be related to apparent releases from a former hazardous waste
accumulation area nearby. These residual concentrations appear to be localized, and since the
SSLs are very conservative values and the deep soil concentrations are less than two times the
SSL, they do not appear to pose a significant threat to groundwater quality beneath Parcel A.

INHALATION OF INDOOR AIR - YVOC VAPOR MIGRATION FROM GROUNDWATER INTO
INDOOR AIR

Human health risk associated with VOC vapor migration from groundwater into onsite

buildings and subsequent inhalation of indoor air was calculated for the onsite
commercial/industrial worker. These risks were estimated using the County of San Diego

BOE-C6-0128924



Department of Environmental Health (DEH) vapor migration model and the highest VOC
concentrations in groundwater obtained from the most recent samples collected from
groundwater monitoring wells WCC-04S, WCC-05S, WCC-07S, WCC-11S, and WCC-12S.
The model results are presented in Appendix C, and a summary of the results is presented in
Table B-9.

As shown in Table B-9, both the estimated excess cancer risk and estimated hazard index are
less than the OEHHA -approved acceptable risk thresholds of 1.0 x 10” and 1.0, respectively.
Thus, the existing VOC concentrations in groundwater beneath Parcel A do not pose an
indoor air health risk greater than OEHHA -approved risk levels.

INHALATION OF INDOOR AIR ~ YOC MIGRATION FROM SOIL LEACHATE MIGRATION TO
GROUNDWATER AND SUBSEQUENT VOC VAPOR MIGRATION FROM GROUNDWATER INTO
INDOOR AIR

VOCs in soil may leach into groundwater and subsequently volatilize from groundwater and,
through upward diffusion, migrate through the soil column into indoor air. The SSL equation
(Equation 1) was used to estimate maximum VOC concentrations in pore water by substituting
the SSL parameter with maximum onsite soil concentrations in the equation to derive the
maximum pore water concentration instead of the MCL:

Cow = G/ [(Ky * f) + (O, + O,*H’)/Py)] (Equation 2)
Where:

C,» = maximum VOC concentration in pore water, mg/L; and
C, = maximum VOC concentration in soil, mg/kg.

The estimated maximum VOC concentration in groundwater was then derived by applying no
soil attenuation factor (attenuation factor of 1) and the EPA DAF of 20 to the maximum pore
water concentration. The soil attenuation factor of 1 is extremely conservative in that its use
provides the assumption that the pore water concentrations are present at the groundwater
table. Thus, it is assumed that no soil attenuation occurs, even though the maximum
concentrations of VOCs on Parcel A were measured at various depths in the soil column
where some level of attenuation would be expected. The resulting estimated maximum VOC
concentrations in groundwater are presented in Table B-10.

Human health risk associated with the inhalation of vapors in buildings resulting from
migration of VOC vapors from the above-noted estimated chemical concentrations in
groundwater were estimated for the onsite commercial/industrial worker using the DEH
vapor migration model. The model results are presented in Appendix C, and a summary of
the results is presented in Table B-11. As shown in Table B-11, both the estimated excess
cancer risk and estimated hazard index are less than the risk thresholds of 1.0 x 10 and 1.0,

BOE-C6-0128925



respectively. Thus, vapor migration from groundwater due to VOC leaching to groundwater
does not pose an indoor air health risk greater than acceptable risk levels.

CUMULATIVE HUMAN HEALTH RISKS

As indicated in the previous sections, the following additional potential exposure pathways
were evaluated using the deep soil investigation results:

- inhalation of VOCs in indoor air from upward VOC vapor migration from groundwater
into onsite buildings

- inhalation of VOCs in indoor air due to VOC migration from deep soil leachate migration
to groundwater and subsequent VOC vapor migration from groundwater into indoor air

The risks associated with the above-listed exposure pathways, and the estimated risks to
potential onsite receptors as presented in the post-demolition risk assessment are summarized
in Table B-12. As shown in Table B-12, adding the estimated risks from the above-listed
pathways to the estimated risks to the potential on-site receptors do not result in risks greater
than the OEHHA -approved acceptable risk levels.
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Table B-9
Summary of Risk Associated with VOC Vapor Migration from Groundwater

Groundwater
Monitoring
Closest Well
Groundwater Concentration Excess Estimated

Chemical Monitoring Well Date Sampled (mg/L) Cancer Risk Hazard Index
Carbon disulfide WCC-7S Jan. 24, 2001 0.002 No Slope Factor | 0.00000028
Chloroform WCC-12S8 Jan. 22, 2001 0.002 4.8x 101 0.000000082
1,1-DCA WCC-128 Jan. 22, 2001 0.018 1.5x 1010 0.00000051
1,1-DCE WCC-4S Jan. 24, 2001 2 2.9 x 10 0.0023
cis-1,2-DCE WCC-118 Jan. 23, 2001 0.009 No Slope Factor 0.0000027
trans-1,2-DCE WCC-4S Jan. 24, 2001 0.015 No Slope Factor 0.0000048
Toluene WCC-7S Jan. 24, 2001 0.009 No Slope Factor | 0.00000058
1,1,2-TCA WCC-78 Jan. 24, 2001 0.0013 1.8x 101 0.00000022
TCE WCC-4S Jan. 24, 2001 1.1 3.1x 10°® 0.000050
Trichloro- WCC-5S Jan. 23, 2001 0.00052 No Slope Factor | 0.00000021
fluoromethane
1,2,4-Trimethyl- WCC-58 Jan. 23, 2001 0.00021 No Slope Factor | 0.00000050
benzene
1,3,5 Trimethyl- WCC-128 Jan. 22, 2001 0.00051 No Slope Factor 0.0000017
benzene
Total 2.9x 10° 0.0024
Haley & Aldrich, Inc. Page 1 4/22/02
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Table B-11

Summary of Risk Associated with VOC Vapor Migration from Groundwater as a Result of
Leachate Migrating into Groundwater

Estimated
Groundwater
Concentration Excess
Chemical (mg/L) Cancer Risk Estimated Hazard Index
1,1-DCA 0.013 1.1x 107 0.00000023
1,2-DCA 0.0023 5.4 x 10 0.000000019
1,1-DCE 0.120 1.7 x 107 0.00014
cis-1,2-DCE 0.010 No Slope Factor 0.0000030
PCE 0.025 2.4x10° 0.000032
1,1,1-TCA 0.0022 No Slope Factor 0.00000010
1,1,2-TCA 0.0043 5.9x 10" 0.00000073
TCE 0.060 1.7 x 10° 0.0000027
Total 1.8 x 107 0.00018
Haley & Aldrich, Inc. Page 1 4/22/02
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